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WHAT IS CLAIMED IS; 

1. A semiconductor device comprising: 
a first semiconductor layer formed on a semiconductor 
substrate; 

an outgoing base electrode ' formed on the first 
semiconductor layer; 

a base layer formed on the first semiconductor layer, 
connected to the outgoing base electrode at a side surface 
of the outgoing base electrode, and formed of silicon 
germanium containing carbon; and 

a second semiconductor layer formed on the base layer. 

2. A semiconductor device comprising: 

a first semiconductor layer formed on a semiconductor 
substrate; 

an outgoing base electrode formed on the first 
semiconductor layer; 

a base layer formed on the first semiconductor layer, 
connected to the outgoing base electrode, and formed of 
silicon germanium containing carbon; and 

a second semiconductor layer formed on the base layer, 
the outgoing base electrode and the base layer are 
formed continuous to each other. 

3. A semiconductor device according to claim 1, 
wherein 

the base layer contains carbon by 0.01% to 6%. 
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4. A semiconductor device according to claim 2, 
wherein 

the base layer contains carbon by 0.01% to 6%. 

5. A semiconductor device according to claim 1, 
wherein 

a dopant concentration of the base layer at the part 
connected to the outgoing base electrode is higher than a 
dopant concentration of the base layer immediately below 
the second semiconductor layer. 

6. A semiconductor device according to claim 2, 
wherein 

a dopant concentration of the base layer at the part 
connected to the outgoing base electrode is higher than a 
dopant concentration of the base layer immediately below 
the second semiconductor layer. 

7. A semiconductor device according to claim 1, 
wherein 

side-etching of an insulation film immediately below 
the outgoing base electrode is below 0.1 urn. 

8. A semiconductor device according to claim 2, 
wherein 

side-etching of an insulation film immediately below 
the outgoing base electrode is below 0.1 urn. 

9. A semiconductor deice according to claim 1, 
wherein 

the base layer is projected upward beyond the upper 
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surface of the outgoing base electrode by above 0.02 urn. 

10. A semiconductor deice according to claim 2, 
wherein 

the base layer is projected upward beyond the upper 
surface of the outgoing base electrode by above 0.02 urn. 

11. A semiconductor device according to claim 1, 
wherein 

the first semiconductor layer is a collector layer; 



and 



the second semiconductor layer is an emitter layer. 
12. A semiconductor device according to claim 2, 
wherein 

the first semiconductor layer is a collector layer; 

and 

the second semiconductor layer is an emitter layer. 
13. A method for fabricating a semiconductor device 
comprising the steps of: 

forming an outgoing base electrode with an opening 
formed in on a first semiconductor layer formed on a 
semiconductor substrate; and 

forming a base layer of silicon germanium containing 
carbon at least in the opening; and 

forming a second semiconductor layer on the base 
layer. 

14. A method for fabricating a semiconductor device 
according to claim 13, wherein 



- 31 - 



5s=5 



the step of forming the base layer incl h 
of fn™^ yer ^eludes the ste D 

of formmg a carbon-content si 1 i 

n . Silicon germanium layer in tho 

opening and on t-h~ the 

on the outgoing base electrode- the .t 
buryina a m»«i. 6 ste P of 

^ng a mas k material in ^ 
carbnn „ opening with th 

carbon-content sii icon germanium 

etching the carbon-content silico ^ °* 

■cent silicon germanium layer with t-K 
mask material as a mask. *** 

b 15. a method for fabricate 

O -p rising the steps Qf : 10 " ln9 ' ctor aev.ee, 

K forming a base layer of t ■ 

s « - l r man±um containina 

layer on . flrst se . ^ <~»~*~ to th. base 

3 rst semiconductor i aver - 

; semiconductor substrate tbe b ™ * 

die ' th e base layer an H 

- r -e be lng f _ consul 

a second selector layer on ^ ^ 

A method for fabricating 

^ricatmg a semiconductor *~ ■ 
according to claim 13 furTh nductor device 

xm lo, further comprising: 

^e step of implanting a dopant ±n . 

17 a 7 ^ °^o±ng base electrode. 

- L/ * A method for -f^h^-; 

-— - - ... zzzzr— — 
~.™:i'n.rr: * — - 

18 a d ^ ° Ut90i ^ b — electrode. 

iS. A method for fabricating 

-ord,„ g to c lalm 15 furthe ; ' «« -vice 

=>, further comprising: 
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«- step o f lmplantlng . dopant ^ 

b ~ ^ — — « - — 3 .ass eleotrode . 
!9 • A method for -F^Ht--,- • 

for fabricating a semiconductor device 
according to claim 16, wherein 

^ the step of implant±ng a dQpan ^ 

-Planted obli que i y to the surface of the 

substrate. 6 Semico ^uctor 

20. A method for fabricating 

tln9 a semiconductor device 

according to claim 17, wherein 

i- -e step of implanting a dopan ^ 
-planted obli que i y to the surface 

substrate ^ Semico ^-tor 
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